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What I claim as my invention is: 



a 

3 

|y 

B 

Q 

m 
ru 



Page 28 



Docket No. DOC-9801 



Claim 1. A method for resolving range ambiguities and separating 
weri^ signals in a Doppler weather radar, wherein said method 

comprises; CJ{J4/^ 

phase coding transmitted pulses from said radar with ^ a - &p #iy»a4 code, 

and 

S g/ phase decoding of said coded pulses Xo make echoes a specified 

=:E range ambiguous interval coherent, and 

C3 

^''^^ ^ said decoding splits the spectrum from A v e rJ a Ad echoes from said 
^ range interval, 

|5 said spectra have the same shape but are offset from each other. 

ru 

CO Claim 2. The method for resolving range ambiguities as claimed in 

claim 1, wherein a phase of the k^'^ transmitted pulse is determined by 

k 2q 

^k<^)= - E (n7c/M) E (m+p)2 ; q=o, i, 2, ... (m /2n-i), 

m=0 p=0 k=0. 1, 2,...L-1. 
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Claim 3. The method for resolving range ambiguities and separating 
p/ signals in a Doppler weather radar, wherein said method 

comprises: 

transmitting a phase coded sequence, 
for each range gate take^4h© time series sequence, 
cohere a first trip echo, 
multiply by a window weight, 
r filter -to©* ground clutter, 



iy 



cohere a second trip echo, 

autocovariance process said first and second trip echoes, 

^ compute 4bd ratio of estimated widths of the widths of said first and 

C3 

second trip echoes, 

fU 

H if said ratio is less than unity, said first trip echo is stronger than 

m said second trip echo. ^ ^y3ftVn/ VUfJ^ 

^ if said first trip echo is stronger, process time series samples in 

which the first trip echo is coherent, 

if said second trip echo is stronger than said first trip echo, process 

\^ 4fe^ time series samples in which the second trip echo is coherent, 

^ recover ttes power, mean Doppler velocity and the spectrum width of 
(V 

Qj ^^h© weaker trip echo, 
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0^ ^ 

i^y compute ^tb^ spectruir^of^^ stronger trip echo, 

notch coefficients centered on^^ mean Doppler velocity of 4he 

A 

stronger trip echo, 
^ comput^JJid mean power of the weaker trip echo, 

compute^^ mean power ratio of the stronger to weaker trip echo, 
if the power ratio is less than 25dB, correct Ifee error in the mean 
power of the stronger trip echo, 

compute the corrected mean power) of the stronger trip echo, 
=H cohere the weaker trip^ in the spectrum. 



compute autocorrelation for the cohered weaker trip echo, and 
compute ^jCte* mean velocity of the weaker trip echo, 
Co compute magnitude spectrum for the weaker trip echo. 



I , I 



multiply the magnitude spectrum for the weaker trip echo by ^re^ 



de-convolution matrix, 

compute autocorrelation for the weaker trip echo, 

compute the spectrum width for the weaker trip echo, 

display the power, mean Doppler velocity and spectrum width of the 

stronger trip echo and. the weaker trip echo, 

output the power, mean Doppler velocity and spectrum width of the 

stronger and weaker trip echoes and proceed to next range gate.' 

A 
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Claim 4. The method as claimed in claim 3, wherein the spectrum 
width of the weaker trip echo is an estimation, and 

said estimation consists of magnitude domain spectral deconvolution, 

and 

said deconvoluted spectra are processed to retrieve the spectrum 
width. 

*^ Claim 5. A method to filter ground clutter from the signal 
samples of a Doppler weather radar using a staggered PRT transmission 
^ scheme for velocity ambiguity resolution, wherein said method consists of: 
fS transmitting pulses with pulse repetition times Tl and T2 



C3 



ru 

CO 



alternately, 



inserting said signal samples with zeros to make ^ a uniformly 
sampled sequence, and ^ . j^j ^,^^u^ 




then multiplying by a -s-ui ta-b lc window function, 
n 

rearranging J)^ spectral coefficients of a uniform sample sequence 
into a matrix - [Vr] , 

computings clutter filter matrices [Cfi] and [Cf2], based on a code 
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sequence for^^fee- T1/T2 ratio, 

determining clutter filter width in terms of tJ*e number of 
spectral coefficients, 

multiply *he column vectors of said matrix [Vr] Gontaining--the--Glu^r 
pewe** by said clutter^ matrix^ and subtracting the result from said column 
vectors. 



Claim 6. A magnitude domain deconvolution procedure to 

reconstruct^^ signal spectrum from signal samples of a Doppler weather 
n 

radai' using a staggered PRT transmission scheme for velocity ambiguity 
resolution, wherein said method comprises: 

rearranging a matrix [Vr] into a column matrix and then carrying out 
a magnitude domain deconvolution, and wherein 

said magnitude domain deconvolution consists of multiplying a signal 

spectrum magnitude [ IVI ] by,-yi^ inverse of the magnitude j&ofiMdu^iitu^ 

n A 

computing mean velocity from thej 'dcc o nv ol- ^&c^Gp^ r um ^ 

deleting ^ie- residual coefficients and then estimating -the spectrum 

4 

width and mean power. 
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